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We, SoHEBjaiG OoBJ?OEATioiT, a cor- 
poration of the State of New Jersey, of 
2, Broad Street, Bloomfield, Kew Jersey, 
TTniled States, of . America, (Assigneee of 
Nathan SpCTiEa, 1456, Manford Place, 
BronXi' NeTe Tort*, VommcK Pjupa, 17i3i 
Avenue, BrooHyn, New York and B 
ScHW2inEC,10, Crestmont Eoad, Mont- 
clair, New Jereey, IFnited States, of 
America), do hereoy declare -Qie naimre 
of this invention and in wi.at manner 
tlie 6ame is .to he performed to be paxiicu- 
larly described and ascertained in and by 
the following slatement: — 

The invention relates to the manufac- 
ture of new substances of interesting and 
. important physiological properties and 
more paiticulaxly to the manufacture of 
pyridyl eubstittited alkanes • which have 
20 been found to be highly effective against 
histamine-induced allergio reactions. 

It iB_ recognized that tile liberation of 
histamine into the tissues, which can be 
brought about by^ a multitude of agents or 
processes, is primaiily responsible for 
many of the allergic manifestations in 
. man. It hns been found t£at certain 
Bubatances of closely related chemical 
oan£gurationa are 'effectiTe in alleviating 
30 &e fivmptoms of many allergic reactions. 
The flpecifidty of fheae chemical sub- 
ntances for the control of allergic 4*ea;c- 
tions is well demonfilTated by the re- 
searolies earned on within tlie last ten 
35 years. However, although ^e nubstances 
prescribed at the present tune represent 
a remarkable advance, &ey exhibit many 
undesirable side efieota. or so-oalled toxic 
reactions, among which may be men- 
tioned iihe higb incidence of drowRineas, 
di^sine&s, nausea, gastib-intestinal irri- 
tation and dryness of the movQi. 

It bas been generally eonsidered that 
only those substanoes which, are denva* 
45 tives of ethanolamine and eCEylextedi- 
amine show pronounced anti-histaminic 
and antianap&ylactio acSvity. It lias now 
been found ihaf pyiidyl aliphatic amines 
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of the general formula 
Py- 



r— i— T— B 

k 



60 



wherein T stands for an aliylene group 
hQ-vin^g* 2 or 3 carbon atoms^ Py is a 
pyridine ring which may be substituted . . 
by a balogen, alkoxy or lower al]kyl 
groui), ^ !R represents a dialkylamino, 55 
piperidino, morpholino, of iminazolinyl- 
group, and represents an aliy^l, arj?!,- 
arallryl cycZoalkyl or heterocyclic group 
or an ali^l, alkoxy, dialkylamino, cJbloro 
or bromo derivative of such groups, and* 60 
the salts^ thereof with inorganic and or- 
ganic acids, ]p0B&es8 to an extremely high, 
degree antihistaminic and antianapbyl- 
actic activity. 

Throughout this Specification and 05 
claims it is to be understood that by the 
terms aliyl," . "alkoxy" (or 
" alkoxyl and " dialkylamino " we 
mean groups^ in wkidi the aJkyI is a 
lower alkyl, i.e. contains not more than 70 
four caa-bon atoms. 

Olinical studieB with representative, 
members of tbe compoimds of iSm inven- 
' idon bave demoxistrated extremely -favor- 
able antihisiaminic activity. Particu. 75 
Larly important is the comparative ab- 
sence of any sedation, dizziness or de- 
pression' in 85 — ^90% of tbe cases treated. 
This adrantage is of extreme importance 
dn the clinical applicaSnn of nntihista- 80 
Tmnic drugs* 

The mewod of the invention comprises 
the bydrolysis and decarboxylation of 
the nitrilsfl of l^e general formula 



Py-i^T— R 
OS 
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iuT/hich Py, T, E ami B' linve the siffiii. 
firasce nbove mentioned. 

Wlien the nitriles are treated mtJi n 
stzong 8oid« the nitrfles are hydrplype'l 



ujid decarbux^'lated to the compounda of 
tlie invt'utioxL as illustrated by the foU 
liitriug equntion: 



Suitable nitriles for nse in mnldngr tht 
10 pompounds of the invention may be mnde 



CJB[, 




propylnniiue, b.p. 139—142* C./l— 2 



mm. 



prridyl halifle with an alknne or Rub^J-. 

I*', tilted alkane nitrile to form a TOtidyl 
alkane nitrile and thereafter condensinK 
the latter product -svith a dialkylomino- 
nlkyl halide, a piperidinonltyl halid^, u 
morpholinoalkj'l lialide, or an imidrixd- 

20 Knylalkyl halide; 

(b) condensing nn alkane, or 

fnted alkane, nitrile irith a dialM; 

aminoalkyl bolide, a piyeridinoalftyi 

halide, a morpholinoiilkyl huhue. or nii 
25 imidazolfnylalkyl hnlide aiid poii"deiisins: 
" the product with a pyridyl nr alkyl- 

pyridyl halide ; or 

(c) condensing in one operahon an 
allcane,- or sub.<stitttted alkaiie nitrilp . 

30 and a pyridyl or alkvlpTridyl halide 
with 0 dialkykminoallryl halide, n 
pipcridinoalkyl halide. a morphobno- 
alkjrl Iwlide, or an imidazolinylnlkyl 
lialJde- , 
.35 Tlie condensations are advantageously 
. effected bv heatinp: the reactonts in an or- 
franic solvent, such as tohiene or xylene 
or in llriuid ammonia, in the preBeiice of 
condensation catalysts, . such as ^ alkan 
40 metnls, alkali metal amidep. alkali metal 
alkoxides, or alkali metal oxffano i?om- 
• pounds, for example, butyllitlnuin. .or 
trinheDvlmethyl sodium. , . .n 
The followin;: specific e:ramnle is ilm?- 
45 trative of the method and iiroducts of tht» 
invention. 

3-p-HEinri>3-f 2*-rYnij)TLV^ 
piMFnnxrnorTLA>nwE. 
60 To 400 £r. of e-phenyl— <P-di methyl - 
am inoethvl*W2-pyridylacetonitTnie there 
is added *2,000 p, of P^Cf% sulfuric and. . 
The mixture is heated with .sHrnnjr nt 
]40— r. for 24 hours. After dilu- 
55 tinn wi^h ice and water, the aoneous 
sulfuric acid soluidon is mode alkaline 
with ammonia pas. Th#* oil which separ- 
ates out is extracted ^nth ether, tlie ex- 
. tract is dried, and. after removing the 
fin ether, the residue is distilled rfriuff the 
3-pheuvl-3-r2'-pyridyl^ - N.^ - diTnethyl- 



la addition to tte hydrolysis and de- 
carboxylation of the nitriles with 80% C5 
sulfuric acid, the conversion may be' 
effected in other ways, Por example : 

10^ One part of the nitrile and ten -narts 
of 4S% hydrobromic acid ore refiuxed for 
a pmod *of — 00 hours. The aqueous 70 
hydrobromii' arid is removed^ in vacua, . 
Tlie residue is made alkaline x^ith gaseon-s , 
ammonia ami the oil which aepurates is 
extracted with ether. The ether residue 
is treated with a saturated alcoholic sola- 78 
tion of i>iiTic acid heatecl to boiling- anii 
filtered. The insoluble picrote is washed . 
. with boiliuja: alcohol. Tliis purificatioa 
prores<5 reiDove.s any starting: materiul 
which, unlike the amine, forms nn alcohol 80 
soluble pi crate. The insoluble pi crate is 
then decomposed with dilute sodium 
hyclroxidc, tlie amine is isolated by ex- 
traction with ether and purified by dis- 
tillation. , .B6 

(h) To one port of the nitrile there is 
added five parts of 80% sulfuric acid and 
one jiart of 4Si% hydrobromic acid. TJie 
mixture is heated at n temperature of 
1550—140* r. for abnut 30 — iTl hours aud 90 
the i-eartioii mixturi* worked np ns in 
method fa). 

(c) One part of tlie nitrile is refluxed 
witli concentrated hydrodiloric acid for . 
about 60 hours. The amine thus formed 95 
is istdnfcd and purified ns described under 
method (ol. 

Tile foDowin;? compounds having sui)- 
stnBtiol antihistaminic nctiTjty ''^OJ^*'^ 
mode from the wresTwnding nitriles by 100 
the methods of the Example: 

3- rheuyl-3.(ir-pyridylV3',!5[ - diethvl- v 
]in#py)amine, a yellow oil bniliutf a^t ]ofi' J 
C3. / J * .mm . . from «-])henyl-«-f p-diethyj- 
aniino*»thvl)-2-nvridylacetonitrIle: IW 

4- ?heoVM-(^-P.vridyl\.N,N.dimethyN 
huf:sdamiue. ImOinpr at aliout ]3o* 0.**/fKr» 
mnu, from H-l)enzvl^«-r/?-dim ethyl am ino- 
etlivV»-2-pvridvlacetonitrile. 

.3-f2" -' TlnWl^-'^^2'. pyridyl) UO 
dimethvlpropylamine, a pale yellow oil 
boilinp' aflW0./2 mm., from «-^2*- 
tMeiiyl'»-i-f^* - dinipthylaminoethyl^ - 2- 
pyrid ylacetonitrile. 
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• ^ 4.(S".Thieiiyl)-3 - (2^ - pyxidyl) - 
dimethylbutylamiiie, boiling at 18&— 
133* O./O.l mm., from o-(2».tliienyl- 
' metWB-a - 0^ - dimetliylaaninoetliyl) - 2- 

^ pyridylacetoniteile. 
■ xri'iP • Methylpteny]) - 8.(2^.pyridylV 
lv,Iv-ttimethylpropylainine, boiling at 
about 180— 1S6* nun.j from *-(p» 

metLhylpKeiiTl) - o - . disietlsylassSsic- 
10 etbyl)-2-pyridylacetoiiitrilej 

8-(p-l£ethosypLenyl)^ - (2* - pyridyl)- 
NjH"- dunettylpropylamine, boiling at 
abont 137— >142* O./0.6 mm., from «-(p- 
Ifethoxyplienyl)-* - 0^* - dimetbylamino- 
15 eiliyl)-3-pyridylacetonitrile. 

8-{p^lBppropylplienyl)-3-f2* - pyridyl)- 
N^N-dimethylpropylamine, boUing at 
144 — 147' C.flmm., horn ft-Cj^-isojpropyl- 
plienyD-a-(^* - dimefhylnminoeiliyl). - 2r 
20 pyridTlacetoniMle. 

S-Plienyl- 3 - ((\^ - mefliyK 2^-pyridyl)- 
N.^-dimetbTl-piopylainine,' . boilini? at 
171~176* C./l mm„ from '^(fi^-di^ 
metbylaminoetbyl) . a - (8 metliyl - 2- 
26 pyridyD-pbenylacetonitrile. 

3-(37-BromoplienylW3-(2H.pyrid7l).N,M'- 
dimethylpropylamine, boiling at abont 
mm., from ' ^(2?"bromo- . 
pienyD-ft - (jS' - dimpfhylominpetliyl) - 2- 
80 pyridylaretoTiitrile. 

4;P}ienyl-4-(2^-pyridyl) - 2 - (dimetliyl- 
. amino)-bntane, from ^-plienyl - a - (2- 
pyridyl)-7-(xiiin'etliylainino)-Taleroiiitrile. 
i4Lpiienyl.4-(?-pyridyl>-N,N-dimBtliyl- 
36 bntylamiile, "frm ci-plienyl-»-(2-pyTidyl)* 
Y-fdimetliylaminomeiiiyD-bntyTonitrile. 

3-P]ienyl.2.C2*.pyridyl).lSr,N-dimetliyl- 
propylamme, from «»-ben«yl-a*(2-pyridyl)- 
j5-dimethylaminopropionitpile . 
40 3-Cycloliexyl-3.(2'-pvTidyl') - K.W • di- 
metiylpropylomine, from «*-cyclolieacyl- 
A-f/?* - dimethylaminoethyl) - 2 - pyridyl- 
nce^nitcile. 

3- CycloIiexyl^(2».pyridyl) - - di- 
46 metbylbntylamine. from. /^-cycloKexyW 

{^-d:metiylaminoetbyl>-« •-. (2 - pyridylV 
propionitrile. 

8-(5" . Bromo - 2" - tbienylVS • 12'. 
pyridylVlv.N-dimetbYlpTopylEarpne^ from 
oO o-(5-broino-2 - ■fldenyl) • ^(P^ - dimetlyl- 
aminoeth ylV2-pyri d vlacetonitrile . 

4- fp^Broinoplieiiyl>-3-f 2 '-pyri<T'v H-N .JT- 
d I jnet^ylbxifvlam ine . from a-(^broTO o* . 
benpyD-eu . (j0^ . dimetbylnmijioe'tliyl) - 2- 

66 pyridylnretoTiitnle. 

The rompntinda. of -fhe inTeofion may 
be tiflecl IT) the form of ibe free baueR or 
in the form of fbe nalta fherenf TnfH in- 
orpranic acid* Burh KyHrorhlorir.. 
60 Tiydrohromir. sulfuric nnd ' nliosphoric 
•arids, and orpanir acids, such as* ««ali- 
pylic. tartaric, mnleic. sncrinic, tntrir 
. iind lactic acidn. 



Typical examples of Baits of tke 3* 
pLenyl-8-{2^ - pyridyl) - NJf - dimetkyl- 65 
niopylamuie of the Example axe the fol- 

lo-wing: 

1. Tke mono-hyd^rodiloride is obtained . 
by passing anhyious hydrochloric acid 
into , an elEer solution of the T-phenyl- . 70 
2^(2.pyTidyl)-N,N -dimetliylpropylamine. 

uyufO&hloride can be reorystallized 
from absolute alcoKol and absolute etiier 
and melfe at 117— 119* C; 
. 2. The tartrate of tke compound of 76 
Example I is obtained in the usual man- 
ner and melte at 114^115* a 

8. The mono-hydrogen oxalate is ]^re^ 
pared in ethanol and after recrystalliza- 
tion from acetone melts at 162 — ^l62.6* 80 
0. * . 

4, The mono-bydroffen succinate is pre- 
pared in a manner similar to the mono- 
hydrogen oxalate iu ethyl alcohol solu- 
tion and after recryBtallisation from pwi- 85 

>ndl melts at 99.6— 10(>* C. . * . 

5. The mono-hydroffen malente is simi- 
. larly prepared and after fecryfitallieation 
. from pentanol, melts at 106— 107" C. 

Tke compounds may be used in a 80 
variety of iorms, such as tablets for oral 
admiuistration. creams for topical appli- 
cation, .and injectible solutions.. Prefer- 
ably tlie salts of tilie compounds are used 
in the creams wliicli may be of tlie ustinl 95 
formulations. The injertible aolutions 
preferably comprise non-toxic salts in ad- 
mixtiixB 'vdth sodium carbonate and boric 
acid and are sterilized before use, 

HsT^ng now particularly described and 100 
ascertained the nature of our said invei^- 
tion and in T^hat manner tlie same is to 
be performed, we declare that. wEat we 
claim is: — 

1. A process for the . manufacture of 106 
antihistaminic substances of tlie general 
formula: 

• .Ri 

Py-^T— E 

i ■ 

wliere Py represents a pyridine residue 
whick may carry halogen, alkyl or 110 
allcoxy as substituents, Y stands for an 
alJrylene group having 2 of 3 carbon 
atoms, E' represent^ a dialiylamino-, 
piperidino-, morpholino- or iminazolino- 
group and stands for alhyl, aryl. 116 
arallcy^, cycloalkyl or a heterocyclic 
residue, wliicli may carry as Bubstituents 
aTfcyl. alkoxyl, diallcylamino, chlorine or 
bromine, and of salts of such compounds, 
said proceBR comprisiuir tEe hyntol^is 120 
and dccarFoxylation of n nitrile baring 
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tlie iomula : — 



2»y— T— B. . 

by reaotion witti a strong add, e.g. "mtli 
. 80%* Bulplwric add*. - >^ • , . 
6 3. A prooeas ob claimed in dam 1 ib 

ttMcIl {he nitrile has fixe fonoola 



20 



where Py aixd T bare the saiae eigoifl- 
cance as in Claim 1, Ar stands for m aayl 
gxoxtp, and either E" is an aliyl group 

or H'< stands lor a piperidinc inwidne. 

3. A process as claimed in Claim 2 in 
which Py is 2-pyridyl, Ax is tihenyl or 
yK^hlorophenyl, and B" is methyL 

4. A prooesB for the mantif actnre of»i- 
phenyl- and S-^T-chlorcphenyl - 3 - (2 -. 
pTTidyl) - ]Sr,]Sr - dxmetJiylpwpylamnicB, 
aid of salts of these, by hydrolyfiiB and 
decarboxylation of tlift nitnles of f onman 

^ cV 

(where Ar stands for" i>henyl or g-chloro- 
plicnyl) by reaction with a strong add, 
e.g. with 80% snlphnric add, the base 
produced being conTertad into salts as 
desired. 

5.. Compounds of tiie formula : 



B^ 



Py--A-.T— B 



where Py, B and E* have the same signi- 
fic&noe dfi in Claiin 1 «T»d salts thereof 
whenever produced by the process of any 30 
of the preceding daims or by an obvious 
chemical equivalent of such process. 
6. Compounds of the formula: 



Py— 0— T— N<: 



B« 



B^* 



m which Py and' T have the i^ame aigni- 86 
ficance a^ in Claim 1, Ar ertands for 
phenyl; a chlorophenyl, an alfeylphenyl 
or ati alios^Tphcuyly and, B**. stands for 
alkyl and salts "Qiereof whenever produced 
by the process of any of Cliums 1 — 4 or by 40 
im obvious chemical equivalent of auch 
process. , ^ . * • 

7, Compoands as daimed in Claim 6 m 
whidi Ar is phenyl or /Mjhlorouhenyl, T . 
is .CH-.CH,, and E^* is methyl, and 45 
salts tliereof , whenever produced by the - 
process of any of Claims 1—4 or by an . 
obvious oHexnical equivalent of such 

• process. 

8. ' Compounds as daimed in Ciaun 6 m 50 
whidi P^is 2-pyridyl. T is .CHa-CH-.. 

Bnil-N< stands for a dialkylamTim 
B" 

546up or for the F-piperidino radical, and 
salts thereof, wlwnever produced by the 
pnwewi of any of Olaimft 1—4 or by nn 56 
obvioma chemical equivale?)* of smdi 
pwress. . * ' 
Dated this 18th day of October, 194*<. 

UBQUHABT-DTtBS & LOKD. 
Maswdl House, 11, Anmdd S-freet, 
Strand, London W.C.2, and 
12, South Parade, Ijeede, I, ' 
Chartered Patent Agents. 
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